(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(11) 



EP 0 763 584 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

19.03.1997 Bulletin 1997/12 

(21) Application number: 95918743.6 

(22) Date of filing: 18.05.1995 



(51) Int. CL 6 : C09J 7/02 

(86) International application number: 
PCT/JP95/00956 

(87) International publication number: 

WO 95/33012 (07.12.1995 Gazette 1995/52) 



(84) Designated Contracting States: 
ATDEFRGBITSE 

(30) Priority: 30.05.1994 JP 116798/94 
1 7.1 1 .1 994 JP 283289/94 

(71) Applicants: 

• HITACHI CHEMICAL CO., LTD. 
Tokyo 163-04 (JP) 

• NIPPON PAINT CO., LTD. 
Osaka-shi Osaka 572 (JP) 

(72) Inventors: 

• DOBASHI, Akihiko 
Shimodate-shi, Ibaraki 308 (JP) 



(54) COATING-PROTECTIVE FILM 

(57) A coating protective film which comprises a 
substrate, which is made of a colored polyolefin film and 
has a maximum per cent transmission of ultraviolet 
within a wavelength range of 190 to 370 nm of not more 
than 10 %, and a pressure sensitive adhesive layer, 
which is made of a pressure sensitive adhesive contain- 
ing as the main component at least one of polyisobuty- 
lene, butyl rubber and polybutene, satisfies the 
requirements for weatherability of protective pressure 
sensitive film which is temporarily attached to finished 
automobiles for the purposes of protection of automo- 
tive coating during transfer and storage, and is also so 
excellent in peelability as not to pollute the coating on 
the automobiles. 



• HIMORI, Hirotugu 
Shimodate-shi, Ibaraki 308 (JP) 

• YAMAMOTO, Osamu 
Shimodate-shi, Ibaraki 308 (JP) 

• SHIOTSUKI, Kazuya 
Neyagawa-shi, Osaka 572 (JP) 

• TOMIYAMA, Muneaki 
Hiroshima-shi, Hiroshima 730 (JP) 

(74) Representative: BROOKES & MARTIN 
High Holborn House 
52/54 High Holborn 
London, WC1 V 6SE (GB) 



Primed by Rank Xetax (UK) Business Services 
2.13.17/3.4 



Description 



EP 0 763 584 A1 



Technical Field 

s The present invention relates to coating protective film which is used temporarily to protect automotive coating, for 

example on the automotive body, during transportation and storage of automobiles. 

Background Art 

10 Recently, there has arisen the problem that the value of finished automobiles as merchandize is impaired during 
transportation or storage due to damage to coating on automotive body caused by spattered stones, a cloud of sand, 
dust, iron powder, dropping of birds, acidic rain, gas, etc., or due to deterioration of appearance, such as change of 
gloss or discoloration. In particular, export automobiles, which require a long-term transportation or storage, have been 
sustained such damage. To protect the automotive coating from such damage, oil- or water-wax type coating protective 

is agents consisting mainly of paraffins have been applied on the surface of the coating. 

The wax type-coating protective agents however are not enough efficacious against iron powder, dropping of birds, 
acidic rain, or the like, and also have bad effects due to migration into the coating. Further, such agents become difficult 
to remove after standing outdoors for more than about three months, and the waste liquor generated during removal 
thereof using solvents causes public hazard or requires troublesome treatments. As disclosed in Japanese Patent 

20 Application Kokai Koho (Laid-open) Nos. 2-300281 and 3-221 169, it is proposed as an alternative to protect the auto- 
motive coating by attaching pressure sensitive film on the surface of automotive body. 

A fundamental property requisite to protective film for automotive coating is that it deteriorates so little during a 
long-term outdoor exposure as not to pollute the coating, for example, by adhesive transfer. The pressure sensitive films 
disclosed in the above two official gazettes, however, are insufficient in weatherability to tolerate a long-term outdoor 

25 use because the substrates thereof are transparent polyolef in films which have been used for painted steel plates. Fur- 
ther, when being attached on automotive body and exposed outdoors lor a long term, such films tend to deteriorate so 
that pressure sensitive adhesives cannot be peeled together with the substrate from the surface of the automotive body 
and the remaining pressure sensitive adhesives pollute the automotive coating. In these official gazettes, acrylic pres- 
sure sensitive adhesives and polyisobutylene pressure sensitive adhesives are exemplified as the typical examples of 

30 the pressure sensitive adhesives. As to acrylic pressure sensitive adhesives, ihe adhesion strength thereof changes 
widely with passage of time and increases on a long-term outdoor use, thereby making peeling difficult. Polyisobutylene 
pressure sensitive adhesives, whose adhesion strength changes little with passage of time, have good peelability, but 
are disadvantageous in that when used outdoors for a long time, these adhesives are decreased in cohesive power due 
to the poor weatherability of adhesiveness and are apt to remain on automotive coating. 

35 Further, some automotive coating has low glass transition temperature and is easily deformed even by a very low 

pressure depending on temperature. Therefore, in case the pressure sensitive films disclosed in the above official 
gazettes or those conventionally used for the surface protection of aluminum, stainless steel, painted steel sheet-piles 
or resin sheets are used to protect automotive coating, these films easily deteriorate depending on the temperature or 
the term of use, so that the change of surface roughness changes gloss or the print of the films is left due to the defor- 

40 mation of the film edges. Further, automotive coating contains various additives for improving coating properties. The 
additives tend to migrate from the coating into the pressure sensitive adhesive layer and form, between the coating and 
the film, bubbles which are sensitive to stress and leave prints on the coating. Thus the appearance of the coating is 
severely deteriorated. The resins and additives in automotive coating vary according to the kind of the automotive coat- 
ing, and polyisobutylene pressure sensitive adhesives need improvement since the adhesion strength thereof changes 

45 widely because of their susceptibility to the change of surface polarity and to bleeding additives. 

The present invention has been made in view of the above-described situation, and the object of the present inven- 
tion is to provide a coating protective film which does not pollute or deteriorate the appearance of coating, such as auto- 
motive coating, and effectively protects automotive coating from spattered stones, a cloud of sand, dust, iron powder, 
dropping of birds, acidic rain, gas, etc. 

50 

Disclosure of Invention 

The present invention provides a protective film for automotive coating [hereinafter, it will sometimes be called coat- 
ing protective film (1)], comprising a substrate and a pressure sensitive adhesive layer on the substrate, the substrate 
55 being made of a colored polyolef in film whose maximum per cent transmission of ultraviolet within a wavelength range 
of 1 90 to 370 nm is not more than 1 0 %, the pressure sensitive adhesive layer being made of a pressure sensitive adhe- 
sive which comprises 100 parts by weight of a polymer having a number average molecular weight of not more than 
150.000 and being selected from the group consisting of polyisobutylene, butyl rubber and polybutene as a main com- 
ponent, 0.1 to 10 parts by weight of a release agent, 1 to 30 parts by weight of a tackifier and 0.1 to 10 parts by weight 
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improving weatherability and whose maximum pe cent tZ^L^Z") ° ° PartS by Wei9hl of an a 9 ent f ° r 
370 nm is no1 more than 5 % the pressureTnJtH ShoT; I f °* Wrth ' n 8 " avelen 9th range of 190 to 

se.ected f romthegrou PC onsisC^ 3S 3 ™* «*«"«• * polymer 

JO Best Mode for Carrying Out the Invention 

Protective film for automotive cnatinr, [ coatino erotectjve f ilm Qj] 

parts by weight of polyolefin The substrata nr^mhiw ~ , 1* Z 9 additive for automotive paint per 100 

sagging, a surface active age. a ^^^^ 

Homcj^r^rj^ 

ymer of one or more a-olefins with another monomer L^ al Zl?*%*l 1™° * ™ r * a "°' e,inS ' and a co P°'- 

excellent in weatherability and heat resistancT3thes^ w^^S^Z T T y p o'yolefin fOm is 

ation efficiency by adding additives, such as an ^^^^^^Z^ 9 ^^^- 
t.cularly preferred polyolefin film is polypropylene film since t e !1 « . Iubncant or a P'ast.cizer. The par- 

which it will be exposed. /Propylene film since .t ■ esists to temperature higher than the temperature to 

mem^orS^ 

ment to be added or the ink to be vM^^e^^*™ 9 - " "ST! adhesive ™* vi 

preferably inorganic one, which ha good STSl! T?, ° °' *" PreSent invention and * 

the pressure sensitive adhesive in weatheraSty The 7otJolZZ£^T ? '5 Constructin 9 th * substrate and 
olefin film has a maximum per cent transmissio of ultSlSLTwi S f Z> ■ ,0 SUCh a desree tha1 tne 

than 100/0. preferably not more than 5 % morTp^ ° f 190 to370 ™ °< ™* more 

film constructing the substrate preferably comatns aHeTst one aSSve w „ t J 8 PreS6nt inVenti ° n ' the P 01 * 0 '^ 
5 parts by weight, more preferably 0.5 to 3 parts by weiS oer S„1k T! Pa ' m ,n 3 t0tal amount of °- 1 <° 

The color of the substrate made of the prtyoZSm may be iV^^f ^ 
properties of the substrate, and is preferably whL o NT or htahfr mte rf , ? t"" 9 C0St P rocess abiHty and the 
system. According to the Munsell color system achromatic c 2 * Z P T^ W N8 ° r higher ' of ,he Munse » ^lor 
degree of brightness is arranged by divSg the SnS^briamn^ S?^ by " Symb °' " a " d bri 9»ness, and the 

idea, white so that achromatic 9 coloLre a "anged^ 

Coloring to black by addino carbon blark Z thl , t ln,ervals of difference in the sense of brightness. 

the per cenftransmissSn of Z^l^V^'^Z ISL^' ***** ^ °" t0 d — 
aturedue to absorption of light, so that the ^t^^Z^^VSSZ " T inC ' eaSe " ^ 
by dir ct sun light in summer to have adverse effects 2 ^1 , .! , 9h tem P eratur e of 80°C or higher 

hand, coloring to white of N7 or higher in Z mu^I color s ^^^T^- °" S ° me C ° atin9 ' ° n the °' her 
ature to 50 to 60*C. However, in case coloring to S oT n 7 oSer in ZT T ■ C ° ntr °' S <h6 inCr6aSed tem P er - 

SimP^^ 

sucrfpr^,r^ 

anti^anfs^^ 

light stabilizer, such as a salicylic acW deE a ^Z^Z ZT'^V^ ° r P^orous ester type, a 
dered-amine light stabilizer The total amoun nf 't hJ 7« ° p . henone UV absorber, a benzotriazole UV absorber or a hin- 

-WyO-StoSpartsbyweight^oTar^^^ 

by weight, effects of addition cannot be exoected and h TIT T' ! d ,n an amount of less lhan 0- 1 parts 
sensitive adhesive to adversely ^Z j^T * ^ " may mi9rate int0 the P r — 
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The coating protective film (1 ) of the present invention may be produced by applying a pressure sensitive adhesive 
on one side of the polyolefin film to form a pressure sensitive adhesive layer. The pressure sensitive adhesive to be 
used in the present invention comprises as a main component a polymer which comprises at least one selected from 
the group consisting of polyisobutylene, butyl rubber and polybutene and has a number average molecular weight of 

5 1 50 000 or less preferably 50,000 to 1 50,000. Polyisobutylene is a polymer of isobutylene, and butyl rubber comprises 
as a main component a copolymer of isobutylene and isoprene. The butyl rubber to be used in the present invention 
may also be chlorinated one or one which is further copolymerized with other monomers having cross-linking functional 
groups such as carboxyl groups or hydroxyl groups. Polybutene is a copolymer of isobutylene. which is a mam compo- 
nent with other structural isomers, such as 1 -butene and n-butene. These polyisobutylene, butyl rubber and polybutene 

, 0 may be used individually or in combination of two or more, and in the later case, the mixture should have a number aver- 
age molecule weight of 150,000 or less. Such a polymer having a relatively low molecular weight relieves largely the 
stress in the pressure sensitive adhesive. If the number average molecular weight is more than 150,000, the coating 
protective film tends to leave prints on automotive coating. 

Some examples of the release agent to be used as the second component of the pressure sensitive adhesive 

75 include vegetable oil, aliphatic soap, silicone, fluorocaibon resin and compounds containing long chain alkyl groups, 
such as wax and alkyl carbamates, and silicone is particularly preferable because it effectively prevents the film from 
leaving prints and remarkably inhibits the gradual increase of the adhesion strength of the pressure sensitive adhesive. 
The silicone which may be used has skeletal siloxane bonds represented by (Si-O-Si) and may have various molecular 
weights and also may be modified one. Some examples include strait silicone oils, such as dimethylsilicone oil and 

20 methylphenylsiliconeoil, and modified silicone oils, such as copolymers of these silicone oils with polyoxyalkylenesand 
amino-modified silicone, and emulsions thereof. The release agent is added in an amount of 0.1 to 10 parts by weight, 
preferably 0.5 to 5 parts by weight, per 100 parts by weight of the polymer that is the main component of the pressure 
sensitive adhesive. If the release agent is added in an amount of less than 0.1 parts by weight, it cannot have substan- 
tial effects, and if more than 10 parts by weight, the adhesion strength will be decreased excessively 

25 The tackif ier to be used in the present invention as the third component is preferably a terpene resin tackif ier or a 

terpene-phenol resin tackif ier. Some examples of the tackif ier include terpene resin which is a polymerization product 
of a terpene. such as a-pinene, p-pinene or dipentene, a terpene-phenol resin which is a copolymerization product of 
a terpene as a main monomer with a phenol, such as phenol or bisphenol, and modified ones, for example, ones mod- 
ified by hydrogenation. The tackifier compensates for the decrease in adhesion strength due to the presence of the 

30 release agent or the additive for automotive coating, to provide appropriate adhesion strength. 

The amount of the tackifier is 1 to 30 parts by weight, preferably 1 to 10 parts by weight, more preferably 3 to 8 parts 
by weight, per 100 parts by weight of the polymer which is the main component of the pressure sensitive adhesive. If 
the tackifier is added in an amount of less than 1 parts by weight, it cannot have substantial effects, and if more than 30 
parts by weight, it will undesirably cause blooming of adherends, adhesive transfer on adherends and a decrease in 

35 weatherability. 

The additive for automotive paint to be used in the present invention as the fourth component is preferably an addi- 
tive contained in the paint of the automotive coating to which the coating protective film (1) will be attached. Some 
examples of the additive for automotive paint include a sagging prevention agent, a surface active agent, a levelling 
agent, an agent for improving weatherability, a rheology controlling agent, a mildew-proofing agent, an antiseptic agent 

40 and an electrostatic finishing assistant, and at least one of those is used. It is preferable to use at least one selected 
from a sagging prevention agent, a surface active agent, a levelling agent, an agent for improving weatherability and a 
rheology controlling agent. Some additives for automotive paint have plural effects. The amount of the additive for auto- 
motive paint is 0.1 to 10 parts by weight, preferably 0.3 to 8 parts by weight, more preferably 0.3 to 5 parts by weight, 
per 100 parts by weight of the polymer that is the main component of the pressure sensitive adhesive. If it is added in 

45 an amount of less than 0.1 parts by weight, it cannot have substantial effects, and if more than 10 parts by weight, it 
may migrate into and deteriorate automotive coating, or may transfer on and pollute the surface of the coating after the 
coating protective film is removed. In case plural additives for automotive paint are added, each of those is added pref- 
erably in an amount of 0.1 part by weight or more per 1 00 parts by weight of the polymer that is the main component of 
the pressure sensitive adhesive. 

so The sagging preventive agent which may be used in the present invention as an additive for automotive paint is an 

additive which is generally added to paint to prevent the paint from running down on nearly vertically standing painting 
subject. The rheology controlling agent is an additive for controlling the f lowability or viscosity of paint. These are used 
to control the viscosity of paint or to impart it with structural viscosity, to prevent the paint from sagging. Among sagging 
preventive agents and rheology controlling agents, some have both the effects of the formers and the latters. Some 

55 examples of these include carboxymethyl cellulose, sodium alginate, colloidal silica, organic bentonite and aluminum 
stearate. 

The agent for improving weatherability is added to improve weatherability, and typical examples include antioxi- 
dants and light stabilizers, such as UV absorbers. Among these, antioxidants are additives for preventing oxidation deg- 
radation, and are also called age resistors or antiozonants. Antioxidants are classified roughly into radical chain 
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reaction inhibitors, which prevent the radicals generated by light or thermal Phernv from , .r,*o,„ ■ 
reaction, and agents for decomposing peroxide's, which deconpose * ^ rSIaZaZT^^T^ 
and change them into stable compounds. The typical examo.es of th^Wm!?^! ' ? e " era,ed ,n the 000,86 of ox ' d at'on 
^-compounds, quinon^^ 
s fur compounds and phosphorus compounds. As to the more concrete L3f!! t P , f 6 ' nClude Sul " 
aromatic amine compounds is N N-di-2-n a Dhthvl-D^hpL^^mfn! exampl€ f of an t'°x'dants. an example of the 
2,5-di^amy,)h y dro^ 

ethox y -2, 2 .4.trimeth y ..1. 2 -dih y droquino.ine. the examp.es o^^^oZr^f7^TZT 6 T/ "* * 
/.ene-bi^-methyl-e-t-butylphenol). 4.4-butylidene^ S (3-meth^ 

,o nol) steary.- P -(3,5-di-t-butyl-4-hydroxypheny.)propionate. tetrakisfmethylene-^ £• 5 • dSiJ!^T T* 1 « 

propionatejmethane, 1 ,3,5-trimeth v l-2 4 fi-triste 5-di i h, ,m a h^! ; , ! ( ' -di-t-butyl-4 -hydroxyphenyl 

hydroxy-5-tWh^^ and , 1.1.3-tris( 2 -methy,-4- 
onate. .auryl stearyl thiodipropionate and d'imyristy. thU™S 

phosphorous ester antioxidants, such as triisodecyl ohosohite di^n!n~H . ! w Phosphorus compounds are 
nonyl phosphite, and metal deactivators ^ 
N.^ipheny,oxam^ 

As to light stabilizers, for example, hindered-amine light stabilizers and varin, 1 1\/ ah c^ 
UV absorbers are added for the prevention of deterioration fZ to ^^.SS?.^ 
phenone UV absorbers and benzotriazole UV absorbers are suitably ^n2f n^lnn? ! derivatives, benzo- 
of UV absorbers, some examples of the salicylic acid derivative? ESS ^SST!^1 ? 1 " fT* 
and P -octy.pheny, salicylate, some examples of the benzophenone UV absorbers incS ^£22R2 "t* 

nxO-5-ch.orobenzo^ 

catio^ f»5» !" ratios and inc.ude anionic, 

thereof in cleaning. Perme^iC^^ 
•no. ubrication. softening, electrification prevention, water repellency. steS on and rust p 2^' ^ 

Levelling agents are additives for levelling coating surfaces and decrease thP cl^L » i 
orange-pee. or the like, which is also influenced by the resinsln 5?«SSS bv the Sfnl °V 9 T 10 PreVent 

-^^^ - - fading a polyo.efin 

case the substrate is co.ored by printingTddLTs^a^t^ 1^* 7? into < i,m - »» 

coating protective fi.m („ adheres to the LIZ ^S^^S^^ T" ^ 

a cloud of sand. dust, iron powder, dropping of birds, gas. aSc rain etc Emotive coating from stones. 

andiTpr^ 

pressure sensitive adhesive layer is 1 to 30 ^m thick P 6 SUbStrale ' S 10 to 100 ^ m thick an <* the 

-b-ilElS^ b — * -bstrate is made of the 

of 190 to 370 nm is 10 % or SmSSE!^ a wavelength range 

ber or po.ybutene and has a numbJi^^iS^^Sf?!? 0< the * dhes,ve lha < «• Pdyisobutylene. butyl rub- 
in the pressure sensitive adhesive, and Is Zl^ZlLtT*^ the 6tress 
pressure sensitive adhesive ,ayer and automoTe^^^^ OUt ^ the 
sensitive layer and the automotive coatino the strp** arJLn moa erately the interface between the pressure 
ing protective fi.m (1) on and aft J "KSi^JSS^ ^ C ° atin9 * de, ° rmati0n " the coat " 

vents^addt:™^ «T T h — adha ^ P» 

adhesive layer and deterioratintthe'a^ £° *. pressure sensitive 

sensitive adhesive layer compensates for the decrease in SSnSTSFdE dcomponent In tna assure 
^automotive pain, which are added, respective,, as the s,^^^^^^ 

From the production to and during the use of the coating protective fi.m (1). the additives for automotive paint added 
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in the substrate prevent the additives for automotive paint added In the pressure sensitive adhesive layer from migrating 
into the substrate, thereby preventing a decrease in the concentration of the additives for automotive paint in the pres- 
sure sensitive adhesive layer. If the concentration of the additives for automotive paint in the pressure sensitive adhe- 
sive layer decreases, among the additives for automotive paint contained in automotive coating, some additives which 
5 tend to migrate may migrate from the automotive coating into the pressure sensitive adhesive layer, and the automotive 
coating may be deteriorated. Also, some colorants for the substrate may deteriorate the weatherability of the substrate, 
as described above. By adding in the substrate an agent for improving weatherability as an additive for automotive 
paint, the deterioration due to such colorants can be prevented, and also the weatherability of the substrate can be 
improved. 

70 

Coatino protective film (2) 

In the coating protective film (2) of the present invention, the resin component of the polyolef in lilm constructing the 
substrate is a mixture of a propylene homopolymer and an ethylene homopolymer, a copolymer of propylene and eth- 
15 ylene, or a mixture of a copolymer of propylene and ethylene and at least one of a propylene homopolymer and an eth- 
ylene homopolymer, and it contains 5 to 40 % by weight, preferably 8 to 30 % by weight of ethylene units. If the content 
of ethylene units is less than 5 % by weight, freezing resistance will be lowered, and if it is more than 40 % by weight, 
the film will be too soft 

For the purpose of modification, the resin component may further be copolymerized with other comonomers, for 

20 example, a-olefins, such as butene, vinyl acetate or methyl methacrylate. Also, additives, such as antioxidants, UV 
absorbers, lubricants or plasticizers, may be added to improve weatherability, heat resistance, processability and oper- 
ation efficiency of the substrate. 

The preferred color of the substrate is white of N7 or higher, more preferably N8 or higher, of the Munsell color sys- 
tem. Although a film colored with even a small amount of carbon black or the like effectively cuts off light to decrease 

25 the per cent transmission of ultraviolet to 5 % or lower, it is heated easily to a high temperature due to absorption of 
light, for example, to 80°C or higher by direct sun shine in summer to have adverse effects, such as thermal deforma- 
tion, on coating of a low glass transition temperature. On the other hand, coloring to white of N7 or higher of the Munsell 
color system is desirable since it controls the increased temperature to 60 to 70°C. However, coloring to white cannot 
endow the substrate itself with sufficient weatherability due to the poor light-shielding properties of white pigments. In 

30 such a case, it is necessary to add agents for improving weatherability. 

As described as to the coating protective film (1 ), some examples of the agents for improving weatherability include 
age resistors or antioxidants, such as those of amine antioxidants, quinoline antioxidants, hydroquinone antioxidants, 
phenol antioxidants and phosphorous ester antioxidants, and light stabilizers, for example, UV absorbers, such as sal- 
icylic acid derivatives, benzophenone UV absorbers and benzotriazole UV absorbers, and hindered-amine light stabi- 

35 lizers. Hindered-amine light stabilizers are particularly preferable because of good compatibility with the resin 
component and high effectiveness in improving weatherability. The amount of the agent for improving weatherability is 
0.1 to 10 parts by weight, preferably 0.3 to 5 parts by weight, per 100 parts by weight of the resin component. If it is 
added in an amount of less than 0.1 parts by weight, effects cannot be expected, and if more than 10 parts by weight, 
it will have adverse effects due to its migration into the pressure sensitive adhesive layer. 

40 The preferred examples of the white pigment include titanium oxides, such as titanium dioxide, calcium carbonate, 
barium sulfate and zinc oxide. The coloration of the polyolef in film constructing the substrate may be performed by the 
conventional addition of a pigment, or by printing on the back of the substrate (the surface bearing no pressure sensitive 
adhesive layer). To improve the weatherability of the film, the coloration is performed so that the film has a maximum 
per cent transmission of ultraviolet within a wavelength range of 190 to 370 nm of not more than 5 %, preferably not 

45 more than 1 %. 

As to the polymer to be used as the main component of the pressure sensitive adhesive, polyisobutylene is a pol- 
ymer of isobutylene, and butyl rubber comprises as a main component a copolymer of isobutylene and isoprene. The 
butyl rubber may also be chlorinated one or one which is further copolymerized with other monomers having cross-link- 
ing functional groups, such as carboxyl groups or hydroxyl groups. Polybutene is a copolymer of isobutylene, which is 

so a main component, with other structural isomers, such as 1 -butene and n-butene. These polyisobutylene, butyl rubber 
and polybutene may be used individually or in combination of two or more. The polymer to be used as the main com- 
ponent is desirably a rubber having a number average molecular weight (Mn) of 150,000 to 600,000, preferably 200.000 
to 400,000. If the number average molecular weight is less than 150,000, the pressure sensitive adhesive may be insuf- 
ficient in cohesive strength and weatherability. and if it is more than 600.000. the adhesion strength may be decreased 

65 at low temperatures, or printing may tend to occur due to the presence of bubbles sensitive to stress or due to deforma- 
tion of the edge of the coating protective film. 

Although there are known various methods for measuring molecular weight, such as high speed liquid chromatog- 
raphy, the viscometric method, the ultracentrifugal method, the light scattering method, the membrane osmotic pres- 
sure method and the ebullioscopic method, herein the high speed liquid chromatography is employed since it is simple 
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The pressure sensitive adhesive preferably contains a release aoent The „, , 

same as those exemplified relating to the coatino nmtertU n™ m Tl ? examp,es of the release agent are the 
able. The amount oHhe release agen is %£5^TJZL hv J abOV ^ eSCr , ibed si,icone «"*« * also suit- 
5 per 100 parts by weight of the polymer coCnit to be used ^11^ V° 5 by WeigW ' 
than 0.5 parts by weight, printing or an increase in Xsfor , s^n^l ' S US6d ,n an amourt of ,ess 
an amount of more than 10 parts by weigh ' a ^decrease T^Sn^ £ sufficient| y- » » is used in 

agent may become considerable 00 Stren9th ° r adhesive trans,er due to the release 

- -dtc°.uS 

and shellac, and aliphatic, aromatic ortncyc."^ 

phenolic resins, xylene resins, and those modified for ov*,™.* h TT ' as alkylphenolic resins, modified 
suitable because of its good com« hydrogenafon. Particularly, terpene-pheno. resin is 

preferably 1 to 20 parts by ^Z^^te^T^ZT T*™* The am ° unt of ,he ta <*^ * 

i 5 used as the main component KiT^JSSSLJ.S L 7*? i & ™° *"* by Wei9ht * ,he po,ymer ,0 be 

ing adhesion strength 'and i, more than 1 Mparts b "IZ^Z oU^Z^ " ^ ^ ^ ^ °' impr0v - 
considerable. or adhesive transfer due to a decreaseTn^e adh rencv olZ n "* auMve coa,in 9 ma y become 

.t is also preferable to add an agent for ^^^Z Z^ZZZ^^^ ° CCUr 
sitive adhesive. The examoles of the anpnt w imnmwin. *u weaineraoiuty of the pressure sen- 

benzotriazoleUVabsorbT^ 

the main component and its effectiveness hC^S^'SE Z^t^T^ *? be USed 35 
parted, andi^^^ 

s*CeTdTh^ iS "* I-*** — ^ thicknesses of the 

sensitive adhesive layer is preferably JES^Ek ^ 10 to 100 * m «* and the pressure 

conta^nX^e 8 ^ 

The substrate of the coating protective f iSS of tEiSS n ' ♦ aCWi{ '° n '° the above -described components. 
P- cent transmission of ult^ 

substrate is made mainly from propylene and contains 5 to In I n Z ? J % ° r leSS " Tne matrix resin of the 
component has poor sun f^^^^^^ 9 toZEL r ** A ' th ° U9h <he pr ° Py,ene 
ance. Mthough the ethylene component has re.at°ve y P oor heal COmpensates for »*« ^ 

lent in heat resistance, compensates for the deficient Smltoc * « * propylene com P°nent, which is excel- 
ensures high weatherability The substrate colore^SS 7wV w I r6SiSt,Ve enOU9n fo stand use - 1,115 

controls the increase of temperature Thus me st^ss ma m^J 1 ' 9 Z * ^ MunSe " C °' 0r SyS,em ref ,ects "9"' and 
and pressure sensitive adhesive due to Ng SSS^^lSSSSS^ * re,e3Se ° f h the Substra,e 
troub.es. such as printing of the traces of ?e SwS!ST ^ ^ aPP ' ,ed * the ^ Causes 

reflet "conS^ system is used, although the substrate 

white pigments generally shield only a little .1^ 

crcumstances. further into the pressure sensitive adhesive layer to de^rSfi^l and ' accordin 9 to 

some colorants accelerate the photo-dearadaiion of th! * t ?! todecom P° se the components therein. In particular, 
ticular care on the use thereof F^S^^^STT UMd ** Whit6nin9 the Substrate ' ***** P a - 
compounds, such as OH • (H 2 0° ^^CllSiSS T I™™" "** h kn0Wn t0 form «*» 

surface followed by the formation of 2^^^ : 0H (") 7« b the water on its 

position. The addition of an agent for imorovino weathlmh^ 1 T abso ' bed ''9 ht - tnereb y accelerating ihe decom- 
inhibits such a bad effect .ndtaJSTK^^ ^T'^ ^ t0 the substrale 

acids particularly effectively to improve ZbtoTZT- ll * ^ stablli2ers °" these radicals and per 

particu.ar.y suitable sinca ^S^JSJJS cZT^Z T^* hM ^^ *W stabilizers are 

pressure sensitive adhesive or the coaS^ on ^ * ^ mi9r3,e ^ the SUbStrate int0 ,he 

sure^restlTayT^ 

deteriorated pressure sensitive adhesive 2us2 222 S, long-term exposure to the penetrating ultraviolet. The 
adding to the pressure senSe adhes ve an aoenffnHm °" ad ^ rends - Such a ,roub,e ma V be solved by 

benzotriazo.eu.travio.et S2. ?l^i^JSZS2^ " 3 ^ 
erable to a long-term outdoor use. weatnerab.lity and make the pressure sensitive adhesive tol- 
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Unlike acrylic pressure sensitive adhesives, the pressure sensitive adhesive used in the present invention contains 
as the main component at least one of polyisobutylene, butyl rubber and polybutene and, therefore. . is free from an 
increase in adhesion strength with passage of time and from difficulty in peeling. In case the coating protective film 
needs an improved weatherability requisite for a long-term outdoor storage, the deficiency of these polymers in weath- 

5 erability can be compensated by the UV absorption in the colored substrate and further by the addition of an agent for 
improving weatherability, such as a UV absorber, to the pressure sensitive adhesive. Therefore, when the coating pro- 
tective film (2) of the present invention is removed after it was attached on the trunk, roof or bonnet of automobiles or 
the like, and protected outdoors for a long term the coating thereon from pollution and flaws, it shows good protection 
effects without lowering removing efficiency due to the deterioration of the film nor causing adhesive transfer or the 

io change of the gloss of the coating. 

Hereinafter, the present invention will be described in detail referring to the following Examples and Comparatives, 
but the feature of the present invention is not limited to the Examples. In the following description, the term "part" means 
"part by weight". In the following Examples and Comparative Examples, the maximum per cent transmission of ultravi- 
olet of each substrate was measured by using an ultraviolet-visible spectrophotometer UV-2200A produced by Shimazu 

75 Corp. 

[Coating protective film (1)) 
EXAMPLE (1)1 

20 

97 parts by weight of a polypropylene resin (trade name: AS171 A, produced by Sumitomo Chemical Co., Ltd.), 3 
parts by weight of titanium dioxide (trade name: TIPAQUE, produced by Ishihara Sangyo Kaisha, Ltd.) as a white col- 
orant and 0.1 part by weight of a hindered-amine light stabilizer (trade name: MU41 , produced by Sumitomo Chemical 
Co., Ltd.) were mixed, kneaded and extruded by a T-die technique, to form a polypropylene film of 40 pm thick. The film 
25 had a maximum per cent transmission of ultraviolet within a wavelength range of 190 to 370 nm of not more than 1 %, 
and was white of N9 of the Munsell color system. A coating protective film was produced by using the film as a substrate 
and coating it with a pressure sensitive adhesive having the composition as shown in Table 1 . in the column of Example 
(1)1 , to form a pressure sensitive adhesive layer of 5 u.m thick. 

30 EXAMPLES (1)2 AND (1)3 

In each Examples, a coating protective film was produced in the same manner as in Example (1)i except that a 
pressure sensitive adhesive having the composition as shown in Table 1, in the column of Example (1)2 or (1)3, was 
applied to form a layer of 5 urn thick. 

35 

COMPARATIVE EXAMPLES (1)1, (1)2 AND (1)3 

In each Examples, a coating protective film was produced in the same manner as in Example (1)1 except that a 
pressure sensitive adhesive having the composition as shown in Table 1 , in the column of Comparative Example (1)1, 
40 (1)2 or (1)3, was applied to form a layer of 5 urn thick. 



45 



50 



55 
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TABLE 1 



75 





Examples 


Comparative Examples 




(1)1 


(1)2 


(1)3 


(1)1 


(1)2 


(1)3 


Mn=658,000 *1 










100 




Mn= 120.000 *2 


50 


50 


100 


50 






Mn=40,000 *3 


50 


50 




50 




100 


Release agent T 4 


3 


3 


3 




3 


3 


Tackifier *5 


5 


5 


5 




5 




Levelling agent *6 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


Antioxidant *7 J 


0.5 











20 



25 



30 



35 



40 



45 



50 



55 



*o D , • l_ .v«v..--i-tu, vivuucea oy ronex Co., Ltd 

2 ™y*obu.y ene: trade name: OPPANOL B50, produced by BASF Japan 

3 Pofy.6obu.ylen.: trade name: OPPANOL BIO. produced by BASF Japan 

4 Stkoont: trade name: KF96, produced by Shin-Etsu Chemical Co Ltd 
C h IS C rSd radenarne:YS RES,NPX1150 •■«— Vasuha-a 

•7 Trade name: SUM.LISER BHT. produced by Sumitomo Chemical Co., Ltd. 

were examined for the initia. adhesion Tn^^^Z^C 3Utomotive "* 

The painted steel panels A. B and C were prepared as follows 

Dull steel panels that had been treated with 2inc phosphate were Dainterihveio^^K • • 

about 40 urn thick, which was then baked at 140°Cfnr 2KhT! Z } V Sprayin9 10 form a dr * coating of 

Alto setting to about 5 minutot. th. OeatpalZZtoS^W^^ , ' "f"" 9 18 " m "** 

Painted steel panels A: 

SUPERLAC O-100 CLEAR (trade name), produced by Nippon Paint Co.. Ltd. 
Painted steel panels B: 

?c R Si TO " 56 , ? EAR < tradename >- Produced by Nippon Paint Co.. Ltd 

(tradt^me^ were coated by air spraying with a paint 

Mm thick, and after setting for about K ££££ ^^SS^^^^- * ^ " *> °' 30 

steel panels C for testing. 9 ° ut at 140 C for 30 minutes, to obtain the painted 

The compositions of SUPERLAC O-100 CLEAR ORG A TO n cad w . ~ 
PZ are listed in Table 2. ° 561 CLEAR and ORGA T °-650 BRILLIANT BLACK 



<EP n7AAi»4Ai l ^ 
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TABLE 2 





SUPERLAC 0- 
100 CLEAR 


0RGATO561 
CLEAR 


ORG A TO-650 
BRILLIANT 
BLACK PZ 


Acrylic resin 


70 


70 


- 


Polyester resin 


- 


- 


65 


Melarnine resin 


30 


30 


35 


UV absorber *a 


2 


2 




Light stabilizer *b 


1 


1 




Levelling agent 








(1) 'C 


0.2 


0.2 


0.5 


(2) *d 


0.1 






(3) *e 






0.5 



*a Trade name:TINUBIN 900, produced by Ciba-Geigy AG 

*b Trade name: TINUBIN 292, produced by Ciba-Geigy AG 

*c 2-Elhylhexyl acrylate homopolymer (molecular weight: 5,000) 

*d Trade name: KP 327, produced by Shin-Etsu Chemical Co., Ltd. 

*e Acryl-polyesler-amine copolymer (molecular weight: 5,000) 



The measurement of initial adhesion strength was carried out under the conditions of peeling angle: 90°, peeling 
speed: 200 mm/min and atmospheric temperature: 20 °C-relative humidity: 65 %. In the site of Yuki Works of Hitachi 
Chemical Co., Ltd., each of the painted steel panels A, B and C was subjected to the test for investigating effects on 
coating by allowing it to stand for three months from June to September, in 1993, in the open air on a bedestal for out- 
so door exposing test that had inclination of 45° to the south. The results are listed in Table 3, wherein excellent ones that 
were given no prints of bubbles nor prints of the borderlines between the exposed area and the area covered with the 
coating protective film are rated as 0, those on which such prints could be noticed only by specialists in painting are 
rated as a, and those on which such prints could be noticed clearly by anyone were rated as X. 



TABLE 3 





Examples 


Comp. Examples 




(1)1 


(1)2 


(1)3 


0)1 


(1)2 


(1)3 


Initial adhesion strength (gf/25mm) 


155 


160 


140 


155 


120 


60 


Effects on coating 














Coating on A 


O 


O 


o 


X 


X 


X 


Coating on B 


o 


o 


o 


X 


X 


X 


Coating on C 


o 


o 


A 


X 


X 


X 



As shown in Table 3, the coating protective films of Examples had high initial adhesion strength and little effects on 
coating, while the coating protective film of Comparative Example (1)1 had high initial adhesion strength but had con- 
so siderably adverse effects on coating, and those of Comparative Examples (1)2 and (1)3 had poor initial adhesion 
strength and considerably adverse effects on coating. 

EXAMPLE (1)4 

55 A coating protective film was produced in the same manner as in Example (1)1 with the exception that the polypro- 
pylene film used was colored to N8 of the Munsell color system and had a maximum per cent transmission of ultraviolet 
within a wavelength range of 190 to 370 nm of 1 .0 %. 
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COMPARATIVE EXAMPLE (1)4 



10 



15 



20 



25 



A coating protective film was produced in the same manner « in Pvo^u m \i * u », 
pylene film used was clouded to N5 of the Munself coTor ^ eXCepti ° n that the po, ^ r °- 

within a wavelength range of 190 to 370 nm of 2 > 5 % aX ' mUm P6 '' CGnt transmi ssion of ultraviolet 

COMPARATIVE EXAMPLE (1)5 

A coating protective film was produced in the same manner ^ in c Yamn , Q/ -w . 4U 
pylene film used was clouded to N2 of the Munsell W,th the 6XCeption that the P 0 ^*" 

within a wavelength range of 1 90 to 370 nm of 30 % aX,mUm Pe '" C6nt trans ^sion of ultraviolet 

Each of the coating protective films produced in Examoles mi anri m \a n~ 

TABLE 4 





Examples 


Comparative 
Examples 




(1)1 


(1)4 


(1)4 


(1)5 


Surface temperature (°C) 


55 


60 


75 


85 


Effects on coating A 


O 


O 


X 


X 



As shown in Table 4. the coating protective films of Comparative Examoles nu *nH m= 
increase .n surface temperature and considerably influenced the co2inS TvS l n ? )5 "t™? remarka ^ 
colored to white of N7 or higher of the Munsel. co.o" system dfd not STl^^J!!^ 6 ^ and 0,4 

30 EXAMPLES (1)5, (1)6 AND (1)7 

3 parts by weight of titanium dioxide (trade name- TIPAOl if n m n,.^u ■ u .. 
colorant was added to 97 parts by weight of rp^oovfene 'S ES* ,sh,hara San 9V 0 Kai ^a. Ltd.) as a white 
Chemical Co. Ltd.) to prepare a base material whfchS pr0duced ** Sumito ™ 

as listed in Table 5. and was then extrudeV by aT 3toS£ta« ? 3dditiveS ,0r auto » paint 

had a maximum per cent transmission of tJtraviolet Propylene film of 40 ^m thick. The film 
white of N9 of the Munsell color system A Patina rvZSiZ n 9 T ° f 190 10 370 nm of 1 % or less and was 
coating it with a pressure sens^h^aS ^ duced T b ^ Sin9 the ,ilm as a s ^strate and 

Each of the coating protective films p^d^^SSKS to m 7 ™ f! 5 ; t0 3 ' ayer " 5 ^ ,hick " 
steel panels A, B and C that were painted with acryli fuaToa^S™ Z l ° the three Wnds of P ainted 

and. after outdoor exposure tests (thre unSi^ 22 Z ^^l "** ^ 6Xamined ,or initial ad " a sion strength 
effects on coating. The results are listed in TabTe 5™ e ^££SS^JZS^ T IT* *° ** * 

ried out in the same manner as in Examples (1)1 to 1)3 alUat '° nS ° f In,tia ' stfen 9 th and ^ects on coating were car- 



35 



40 



45 
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TABLE 5 







Examples 






(1)5 


(1)6 


(1)7 




Substrate 










Polypropylene *8 


97 


97 


97 




Titanium dioxide *9 


3 


3 


3 


10 


Agent tor improving weatherability (Hindered-amine light stabilizer) MO 


0.1 


0.1 


0.1 




Levelling agent *6 


0.5 


0.5 


0.5 




Antioxidant *7 


0.5 


_ 


_ 


ft 

70 


Rheology controlling agent *1 1 


0.5 


0.5 


_ 




Pressure sensitive adhesive 










Polyisobutylene *2 


100 


100 


100 




Release agent *4 


3 


3 


3 


20 


Tackifier *5 


5 


5 


5 




Agent for improving weatherability (Hindered-amine light stabilizer) *12 


0.1 


0.1 


0.1 




Initial adhesion strength 








25 


(gf/25 mm) 


145 


165 


140 




Effects on coating 










Three-months outdoor exposure 










Coating on A 


O 


O 


0 


30 


Coating on B 


O 


O 


0 




Coating on C 


o 


O 


0 




Six-months outdoor exposure 








35 


Coating on A 


o 


O 


A 




Coating on B 


o 


O 


0 




Coating on C 


o 




0 



"2 to *7 are the same as defined in Table 1 . 



40 -8 Trade name: AS1 71 A, produced by Sumitomo Chemical Co., Ltd. 

•9 Trade name: TIPAQUE, produced by tshihara Sangyo Kaisha, Ltd. 

•10 Hindered-amine light stabilizer, trade name: MU41 , produced by Sumitomo Chemical Co., Ltd. 

*11 Trade name: MICROGEL, produced by Souken Kagaku Kabushiki Kaisha 

•12 Hindered-amine light stabilizer, trade name: TINUBIN 622LD, produced by Ciba-Geigy AG) 

45 

As mentioned above, the substrate used in the present invention has good weatherability since it is a colored poly- 
olefin film having a maximum per cent transmission of ultraviolet within a wavelength range of 190 to 370 nm of 10 % 
or less. The substrate bears a pressure sensitive adhesive layer which contains as the main component 100 parts by 
weight of a polymer having a number average molecular weight of 150,000 or less and being selected from polyisobuty- 

so lene, butyl rubber, polybutene and mixtures thereof, and further contains 0.1 to 10 parts by weight of a release agent, 
1 to 30 parts by weight of a tackifier and 0.1 to 10 parts by weight of at least one additive for automotive paint. The 
polyisobutylene, butyl rubber or polybutene that is the main component of the pressure sensitive adhesive greatly 
decreases the stress in the pressure sensitive adhesive because of its relatively low molecular weight, and the release 
agent added as the second component bleeds out between the pressure sensitive adhesive layer and coating to lubri- 

55 cate moderately the interface between the pressure sensitive adhesive layer and coating, thereby decreasing the stress 
that may be applied to adherend coating by the deformation of the coating protective film during its attachment and use. 

Further, the additives for automotive paint, which is added as the fourth component in the pressure sensitive adhe- 
sive and, optionally, in the substrate, prevent the automotive paint contained in the coating from migrating into the pres- 
sure sensitive adhesive layer to deteriorate the coating, and prevent the prints of bubbles remaining between the film 
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and the coating, the prints of the creases made at the time of attachment or the prints of the film edges 

adhe f e ensures appropriate adhesion 
additive for automotive paint added as the second anffou'h t^S^JTSi^ 7 6386 ^ ^ 
additive components have additive effects in inhibiting the aiSK^I^^™^ t09ather wi,h the °' hei - 
increasing with passage of time. aunesion strength of the pressure sensitive adhesive from 



increasing with passage of time. 
[Coating Protective Film (2)] 
io EXAMPLE (2)1 



15 



so 



25 



30 



35 



pylen^^ 

Ltd.). 1 0 parts of titanium dioxide (trade name^.PAQUE omduced StSf" f bV Sumit ° m0 Chemical C °- 
ant and 0.5 parts of a hindered-amine light stebZ ^?S?^T1 W^!^^ 35 3 ^ «**- 
extruding the mixture by a T-die technique The film had aZim n ' P^duced by Cba-Geigy AG) and 

length range of 190 to 370 nm of 1 % c2 i^S^TETJTi^ ° f U,traVi0le, WHWn a wave ' 

was produced by using the fi.m as a subsSe and coa^a the T ' C0 '° r SyStem " A COa1in9 protective f ilm 

100 parts of a polyisobuty.ene (trade n^-M^Z^^Z" ^numT^ 
Mn=l80.000) and 3 parts of a benzotriazole UV absomer (trade nar^^B^y ^ m ° ,eCU ' ar weisht 

form a solid layer of 10 M m thick. For the purpose of examSon T e ? I- by Ciba - Gei 9y AG) to 

pane, painted w«h a black acrylic automollepaint. °" a — 

EXAMPLE (2)2 

Co., Ltd.). 10 parts of titanium dioxide (trade name TIPAcSe fSSSX^T" S"* 1 *"* by Sumitomo Chemical 
of a hindered-amine light stabilizer (trade SSST^SSS£5^S2^' , ^5? ^ 9y ° KaiSha ' Ud ) and 0 5 parts 
ture by a T-die technique. Thefilm had a oJ^M^^^SS^f ? C ! ba - Ge ' 9y ' and e ^"ding the mix- 
to 370 nm of 1 % or .ess and was white 7^^SSSS^!Si A ? ""^ 3 wave,en 9* ™9* of 190 
using the film as a substrate and coating the subtfrate ■ n e^ 31 '" 9 protective "as produced by 

polyisobutylene. which was a mixture S SSSSS^S IKSSSSS?" ^ C ° mpriS, ' n9 100 parts * a 
Co.. Ltd.) and a polyisobuty.ene of Mn=40 ,000 Srt^-SS^^ TT^ 0 ' pr ° duCed b " Tonex 
ratio of 70/30. and 3 parts of a benzotriazole UV ' rtwSJTSSTSSS T^LiBlK S ? ^ JBp " n) h 8 we, ' 9hl 
form a solid layer of 1 0 M m thick. For the purpose of exam£io n ThTcS T„*5' by Ciba - Gei 9/ AG) to 

pane, painted wrth a black acrylic automoL'paint. The SS^SSS^^t S °" 3 ^ 



EXAMPLE (2)3 



45 



50 



£5 



resMZucS SyTum^^ * heading 60 parts o, a polypropy.ene 

Ltd.), 10 parts of titanium dioxide (trade ^^^iiZZ^T^T K^"* by Sumitorn ° Chemical Ca. 
a hindered-amine light stabilizer ^Z^SS/^S^S^S^ ^ ^ and 0 5 parte " 

by a T-die technique. The film had a maximum .per ? C'ba-Geigy AG) and extruding the mixture 
370 nm of 1 %or less and was white of N9 of ^e Lnsel IlLT 0, A U ' trav,Olet wrthin a wavelength range of 190 to 
the film as a substrate and coating the 1^ 

polyisobutylene (trade name: MML-80, produced by Tone : Cc Ltt nlS ! ^ Comprisin 9 1 <>0 parts of a 
and 3 parts of a benzotriazo.e UV absoL (trad name ^ T^UbVn 327^ ^ f J?° ,eCU,ar W6, ' 9ht ^^O.OOO) 
layer of 10 M m thick For the purpose of exam nation l^eS^SSS^ ? Ciba-Geigy AG) to form a solid 
with a b.ack acry.ic automotive paint. The composition ^SZ^^Z^T"" °" * 
EXAMPLE (2)4 

«d.). 10 pa* of ttenhm dioxide (traoeS "toSue o^Sl^i l tT ne j' >r ° dl '" !d "» Su ' rt '°™ Chemical Co.. 
hinde-ed-amine light stabilizer (hade rxaSS ^^S^^T^T KaiSha ' L,d) and 0 5 <""* « < 
dv = T* .eeMooe. Tde „, m Hed a ^S£ffi5e25^?j3.^^ 
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370 nm of 1 % or less and was white of N9 of the Munsell color system. A coating protective film was produced by using 
the film as a substrate and coating the substrate with a pressure sensitive adhesive comprising 100 parts of a 
polyisobutylene (trade name: OPPANOL B150, produced by BASF Japan, Mn=430,000) and 3 parts of a benzotriazole 
UV absorber (trade name: TINUBIN 327, produced by Ciba-Geigy AG) to form a solid layer of 1 0 \im thick. For the pur- 
5 pose of examination, the coating protective film was laminated on a steel panel painted with a black acrylic automotive 
paint. The composition and the results are listed in Table 6. 

COMPARATIVE EXAMPLE (2) 1 

io A film of 40 pm thick, which is to be used as a substrate, was produced by extruding a polypropylene resin (pro- 
duced by Sumitomo Chemical Co., Ltd.) alone by a T-die technique. The film had a maximum per cent transmission of 
ultraviolet within a wavelength range of 190 to 370 nm of 70 % or more. A coating protective film was produced in the 
same manner as in Example (2)1 with the exception that the film made only of the polypropylene resin was used as a 
substrate. For the purpose of examination, the coating protective film was laminated on a steel panel painted with a 

75 black acrylic automotive paint. The composition and results are listed in Table 6. 

COMPARATIVE EXAMPLE (2)2 

A coating protective film was produced in the same manner as in Example (2)1 with the exception that an acrylic 
20 rubber (trade name: NISSETSU KP-1405, produced by Nippon Carbide Industries Co., Inc.) was used as a pressure 
sensitive adhesive. For the purpose of examination, the coating protective film was laminated on a steel panel painted 
with a black acrylic automotive paint. The composition and results are listed in Table 6. 

COMPARATIVE EXAMPLE (2)3 

25 

A film of 40 urn thick, which is to be used as a substrate, was produced by kneading 50 parts of a polypropylene 
resin (produced by Sumitomo Chemical Co., Ltd.), 50 parts of a polyethylene resin (produced by Sumitomo Chemical 
Co., Ltd.). 10 parts of titanium dioxide (trade name: TIPAQUE, produced by Ishihara Sangyo Kaisha, Ltd.) and 0.5 parts 
of a hindered-amine light stabilizer (trade name: TINUBIN 622LD, produced by Ciba-Geigy AG) and extruding the mix- 
so iure by a T-die technique. A coating protective film was produced by using the film as a substrate and coating the sub- 
strate with a pressure sensitive adhesive comprising 1 00 parts of a polyisobutylene (trade name: MML-80, produced by 
Tonex Co., Ltd., number average molecular weight Mn=1 80,000) and 3 parts of 2-hydroxy-4-n-octoxybenzophenone as 
a UV absorber to form a solid layer of 10 u.m thick. For the purpose of examination, the coating protective film was lam- 
inated on a steel panel painted with a black acrylic automotive paint. The composition and results are listed in Table 6. 

35 

COMPARATIVE EXAMPLE (2)4 

A film of 40 nm thick, which was to be used as a substrate, was produced by kneading 100 parts of a polypropylene 
resin (produced by Sumitomo Chemical Co., Ltd.), 10 parts of titanium dioxide (trade name: TIPAQUE, produced by 

40 Ishihara Sangyo Kaisha, Ltd.) and 0.5 parts of a hindered-amine light stabilizer (trade name: TINUBIN 622LD, produced 
by Ciba-Geigy AG) and extruding the mixture by a T-die technique. A coating protective film was produced by using the 
film as a substrate and coating the substrate with a pressure sensitive adhesive comprising 100 parts of a polyisobuty- 
lene (trade name: OPPANOL B246, produced by BASF Japan, Mn=760,000) and 3 parts of a benzotriazole UV 
absorber (trade name: TINUBIN, produced by Ciba-Geigy AG) to form a solid layer of 10 ^im thick. For the purpose of 

45 examination, the coating protective film was laminated on a steel panel painted with a black acrylic automotive paint. 
The composition and results are listed in Table 6. 

COMPARATIVE EXAMPLE (2)5 

so A film of 40 jam thick, which was to be used as a substrate, was produced by extruding 1 00 parts of a polypropylene 

resin randomly copolymerized with 8 % by weight of ethylene (produced by Sumitomo Chemical Co., Ltd.) by a T-die 
technique. A coating protective film was produced by using the film as a substrate and coating the substrate with a pres- 
sure sensitive adhesive comprising 100 parts of a polyisobutylene (tradename: MML-80, produced by Tonex Co.. Ltd., 
Mn=180,000) to form a solid layer of 10 \ixr\ thick. For the purpose of examination, the Coating protective film was lam- 

55 inated on a steel panel painted with a black acrylic automotive paint. The composition and results are listed in Table 6. 
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(*13) Ethylene-propylene random copolymer resin 
containing 8 % by weight of ethylene units 

(*14) Trade name: TINUBIN 622LD, produced by Ciba-Geigy 
AG 

(*15) Polyisobutylene, trade name: OPPANOL B246, produced 
by BASF Japan 

(*16) Polyisobutylene, trade name: OPPANOL B150, produced 
by BASF Japan 

(*17) Polyisobutylene, trade name: MML-120, produced by 

Tonex Co . , Ltd . 
(*18) Polyisobutylene, trade name: MML-80, produced by 

Tonex Co. , Ltd. 
(*19) Polyisobutylene, trade name: OPPANOL B15, produced by 

BASF Japan 

(*20) Trade name: TINUBIN 327, produced by Ciba-Geigy AG. 
(*21) Benzophenone UV absorber. 

Initial adhesion strength : measuring conditions — peeling 
angle: 90° , peeling speed: 200 mm/min. 

Weatherabilitv test : By using a Sunshine Weather Meter 
produced by Suga Testing Machine Co., Ltd., each painted 
steel panel covered with a coating protective film was 
treated for 50Q hours under the conditions of an atmospheric 
temperature of 43*C, 50% RH, a black panel temperature of 63° 
C and raining of 12 min/hr, and then the coating protective 
film was peeled, to measure its adhesion strength and to 
evaluate the appearance of the surface of the painted steel 
panel and the state of the substrate film. 

Heat resistance test : After each painted steel panel covered 
with a coating protective film was allowed to stand in a 
thermostat at 80° C for 24 hours, the coating protective film 
was peeled to measure its adhesion strength and to evaluate 
the state of the surface of the painted steel panel . 
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Note_l: Measurements could not: be carried out because the 
substrate film was broken and could not be peeled. 
Evaluation : 

0: excellent ones that had no prints of bubbles or 
prints of the borderlines between the exposed area 
and the area covered with the coating protective 
film. 

A: ones on which such prints could be noticed only 
by specialists in painting. 
X: ones on which such prints could be noticed 
20 clearly by anyone. 

examined, hindered-amine light stabilizers were oartimlartv JE£i I , Var '° US 0nes which we have 

sensitive adhesives. the particular ^S^SiSlSSSZ UV abS ° rberS added t0 the pressure 

Example (2)3 and Comparative Example (2)2 ben2 o*'^ole UV absorber was shown from comparison between 

EXAMPLE (2)5 

tomo~a,° C :! £? 8 *pSS by * ethy,6ne (pr ° duCed » 
and 0. 1 parts of a hinde ed-amirc MigW SSta^™^ 1^°^' Pr °, dUCed by ' Shihara SanQyo Kaisha - L «0 

extruded by a T-die technique, to foTa^ Ltd.) was' 

maximum per cent transmission of ultraviolet within a wTvel ran*,* 2 The SUbStrate had a 

to N9 of the Munsell color system. A coating ZSwS^k ^ ° f 1 % ° r ,6SS and was colored 
adhesive comprising 100 parts of a Wso^ 

Mn=180,000).3partsofaben 2 otria 2 oleuiabsorLr(tradfna^ P TT. * BASF Japan ' 

agent for improving weatherability 10 oarts of a hvri™^ J! TINU l BIN 327 - Produced by Ciba-Geigy AG) as an 

TER T1 1 5. produced by Yasuhara ChemSl Co LwTand p ^T'^ resin tacWfi * (f ade name: YS POLYS- 
duced by Shin-Etsu CfLica. S.^I^'.'Sd'SiTroS; ST **** ^ ^ ^ 

EXAMPLE (2)6 

po-y*^ 

duced by Ishihara Sangyo Kaisha Ltd i and n r£* J S'ufJii P t,tan ' Um d '° X,de (trade name: TIPAQUE, pro- 
by a T-die technique, to form a fSm *" ^ ** ,mp ' W * ,B wea,herabi,it y *« ^uded 

per cent transmission of ultraviolet J SSSS - wTa5 nm^Tf ' ^ 3 mttdmum 

the Munsell color system. The film was coated in K elm! „ ? % ° r less and was co,ored to ™> ° f 

polyisobutylene in the pressure sensSe ShesfvL was f t™^* (2)5 With the ' ha ' * a 

duced by BASF JapanVsso 000) SS^tS^ J^!!^"^ °* ° PPAN ° L 6100 < pr0 ' 
to obtain a coating protective film (produced by BASF Japan. Mn=40.000) (weight ratio: 70:30). 
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COMPARATIVE EXAMPLE (2)6 

A coating protective film was produced in the same manner as in Example (2)5 with the exception that a film made 
only of a polypropylene resin (produced by Sumitomo Chemical Co., Ltd.) was used as the substrate. 

COMPARATIVE EXAMPLE (2)7 

A surface protective film was produced in the same manner as in Example (2)6 with the exception that OPPANOL 
B15 was used as the polyisobutylene. 

COMPARATIVE EXAMPLES (2)8, (2)9 AND (2)10 

Coating protective films were produced in the same manner as in Example (2)5 with the exception that no UV 
absorber was added (Comparative Example (2)8), or no tackifier was added (Comparative Example (2)9), or no silicone 
release agent was added (Comparative Example (2)10). 

The coating protective films produced in the above-described Examples and Comparative Examples were attached 
to two kinds of steel panels painted with automotive paint, one being coated with an acrylic clear paint (coating D) and 
the other being coated with a hard polyester solid paint (coating E), and were then subjected to measurement of initial 
adhesion strength. The coating protective films attached to the coating D were further examined for the weatherability 
and heat resistance thereof. The adhesion strength was obtained as the load (gf) that was required to peel a coating 
protective film of 25 mm wide by pulling its end at an angle of 90° at a speed of 200 mm per minute. In the examination 
for weatherability, after treatment with a sunshine weather meter produced by Suga Testing Machine Co., Ltd. for 500 
hours under the conditions of an atmospheric temperature of 43°C, a humidity of 50 %, a black panel temperature of 
63°C and raining of 12 min/hr, measurement of adhesion strength and observation of the appearance of peeled sur- 
faces and the whole film were carried out. In the examination for heat resistance, after heating at 80°C for 24 hours, 
measurement of adhesion strength and observation of the appearance of peeled surfaces were carried out. The results 
are listed in Table 7. 



TABLE 7 





Examples 


Comparative Examples 




(2)5 


(2)6 


(2)6 


(2)7 


(2)8 


(2)9 


(2)10 


Initial adhesion strength (gf) 
















Coating D 


200 


260 


205 


320 


200 


130 


410 


Coating E 


325 


340 


320 


385 


330 


20 


580 


Weatherability 
















Adhesion strength 


390 


420 


Note 1 


485 


520 


250 


680 


Peeled surface 


O 


O 


Note 2 


Note 4 


Note 4 


O 


Mote 5 


Film 


O 


O 


Note 3 


O 


O 


O 


0 


Heat resistance 
















Adhesion strength 


350 


380 


360 


450 


345 


220 


220 


Peeled surface 


O 


O 


O 


Note 4 


O 


O 


Note 5 


Note 1 : Peelina and measurement could not be performed because film was broken. 

Note 2: Peelina could not be performed because film was broken. 

Note 3: Severe deterioration 

Note 4: Considerable adhesive transfer 

Note 5: Rim left considerable prints of bubbles, creases or its edges. 



In the table, O indicates a good state. 

As apparent from Table 7, the coating protective films of Examples were superior to those of Comparative Exam- 
ples in weatherability and heat resistance, so that these films exhibited good peelability and were well prevented from 
deterioration, adhesive transfer and printing of traces. 

As described above, the coating protective film (2) of the present invention satisfies the requirements for weather- 
ability of protective pressure sensitive film which is temporarily attached to finished automobiles for the purposes of pro- 
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!SZ nn a «i?« T* K?'"? dUrin9 tranStel and St0rage ' and is a,so 50 exce,,ent in Peelability as not to pollute the 

S?.^SSL' n TrT"? W " h reSinS 8nd d ° n0t mi9rate in, ° the P ressu,e sensitivelhes^^ 

11 1he H SU ^l ate - Further ' the P ressur * sensitive adhesive is made mainly of at least oneTp^siT 



Claims 



1 . A protective film for automotive coating, comprising a substrate and a pressure sensitive adhesive laver on th* *,.h 

2 ' Xol^tlcSIr aUt0m ° tiVe C ° a,in9 ° f daim 1 • Wh6rein thS iS a ««P- or a terpene- 

3 ' ™!2t£?£ ?7 au,omotive coatin 9 of c,aim 1 • wherein the polyolefin film contains 0. 1 to 5 parts by weioht of 
an additive for automotive paint per 1 00 parts by weight of the polyolefin. 9 

4 ' N7 e o^e™ 

5. The protective film for automotive coating of claim 1 . wherein the release agent is a silicone. 

6 ' Sf^" 1 ,0f automotive coati "9 °f claim 1, wherein the additive for automotive paint is at least one 

10. The protective film for automotive coating of claim 9, wherein the release agent is a silicone. 

^fii„ P ^ e ? Ve , ,ilm ' ?° mPriSin9 3 SUbStrale and a pressure sensitive ^hesive layer on the substrate the sub 
strata being made of a colored polyolefin film which comprises 100 parts by weioht of a resin cnr^nfn!™ 
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length range of 190 to 370 nm is not more than 5 %, the pressure sensitive adhesive layer comprising as a main 
component a polymer selected from the group consisting of polyisobutylene, butyl rubber and polybutene. 

13. The coating protective film of claim 12, whereiri the polyolefin film is colored to white of not lower than N7 of the 
Munsell color system, and the agent for improving weatherability is a hindered-amine light stabilizer. 

14. The coating protective film of claim 12, wherein the polymer in the pressure sensitive adhesive is a rubber having 
a number average molecular weight of 1 50,000 to 600,000. 

15. The coating protective film of claim 12, wherein the polymer in the pressure sensitive adhesive is a rubber having 
a number average molecular weight of 150,000 to 600,000, and the pressure sensitive adhesive further contains 1 
to 20 parts by weight of a tackifier and 0.1 to 10 parts by weight of an agent for improving weatherability, both per 
100 parts by weight of the rubber. 

16. The coating protective film of claim 1 5, wherein the tackifier is a hydrogenated terpene-phenol resin, and the agent 
for improving weatherability is a benzotriazole UV absorber. 

17. The coating protective film of claim 12, wherein the pressure sensitive adhesive further contains 0.5 to 10 parts by 
weight of a release agent per 100 parts by weight of the polymer. 

18. The coating protective film of claim 14, wherein the polyolefin film is colored to white of not lower than N7 of the 
Munsell color system, and the agent for improving weatherability is a hindered-amine light stabilizer. 

19. The coating protective film of claim 18, wherein the pressure sensitive adhesive contains 1 to 20 parts by weight of 
the tackifier and 0.1 to 10 parts by weight of the agent for improving weatherability, both per 100 parts by weight of 
the rubber, and the pressure sensitive adhesive further contains 0.5 to 10 parts by weight of a release agent per 
100 parts by weight of the rubber. 

20. The coating protective film of claim 19, wherein the tackifier in the pressure sensitive adhesive is a hydrogenated 
terpene-phenol resin, the agent for improving weatherability in the pressure sensitive adhesive is a benzotriazole 
UV absorber, and the polymer in the pressure sensitive adhesive is polyisobutylene. 
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